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" (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a power distributor/combiner In which 
open stabs are extended and formed from the vicinity of both ends of an isolation 
resistor. 



SOLUTION: A Wilkinson power distributor/combiner made of a microstrip line 
and having an input line 1 , a first and a second distributing lines 3a and 3b each 
branching from the line 1 at an input line 2, a first output line 5a connecting to the 
line 3a at its own output terminal 4a, a second output line 5b connecting to the 
line 3b at its own output terminal 4b, and an isolation resistor 6 connecting 
between the terminal of the line 3a and the terminal 4b of the line 3b. The open 
stabs made of a microstrip line are extended and formed from the vicinity of both 
ends 61a and 61b of the resistor 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An input-line way, and the 1st feeder-line way and the 2nd feeder-line 
way which dichotomize in an input terminal from an input-line way, The 2nd 
output line connected to the 1st output line and the 2nd feeder-line way which are 
connected to the 1st feeder-line way In an own output terminal in an own output 
terminal, In the Wilkinson power distribution composition machine which consists 
of the microstrip line which has the isolation resistance connected between the 
output terminal of the 1st feeder-line way, and the output terminal of the 2nd 
feeder-line way The power distribution composition machine characterized by 
having approached mutually and carrying out drawing formation of the opening 
stub which consists of a microstrip line near the both ends of isolation resistance. 
[Claim 2] The power distribution composition machine characterized by having 
approached mutually and carrying out drawing formation of the opening stub 
which consists of a microstrip line in the power distribution composition machine 
indicated by claim 1 from the both sides of the output terminal of the 1st feeder- 
line way, and the output terminal of the 2nd feeder-line way. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable power distribution 
composition machine for magnification of the signal of a microwave band and a 
millimeter wave band especially about a power distribution composition machine. 
[0002] 

[Description of the Prior Art] The conventional example is explained with 
reference to drawing. It considers as the power distribution composition machine 
which carries out distribution composition of the signal of a millimeter wave band 
or a microwave band, and the power distribution composition machine of the 
Wilkinson mold is known (for details, it is JP,1 1-330813,A refer to). Drawing 2 (a) 
shows the power distribution unit of the Wilkinson mold constituted on the 
microstrip line which carries out power supplied from an input terminal for 2 
minutes, and is spread to two output terminals. In drawing 2 (a), It is the feeder- 
line way which carries out the signal with which an input-line way is supplied for 1 
and the input terminal of a power distribution unit, and 3a and 3b are supplied for 
2 from an input terminal 2 for 2 minutes. The feeder-line ways 3a and 3b have 
the electric length of quarter-wave length to the design frequency of a power 
distribution unit, i.e., the center frequency of the signal which a power distribution 
unit deals with. 4a and 4b are the output terminals of a power distribution unit, 
and 5a and 5b are the output lines connected to the output temiinal. 6 is the 



isolation resistance connected between output temriinals. 
[0003] The signal inputted into the input terminal 2 through the input-line way 1 is 
spread by the feeder-line ways 3a and 3b which were carried out 2 ****s in the 
input terminal 2. and were designed by the electric merit of quarter-wave length 
to the center frequency of a power distribution unit. After that, the signal which 
arrived at the feeder-line ways 3a and 3b comes out through output tenninals 4a 
and 4b, and is outputted to the mosquito lines 5a and 5b. In the power 
distribution unit shown in drawing 2 (a), if the characteristic impedance Zd of the 
feeder-line ways 3a and 3b is set as the value determined by the degree type (1), 
when the signal which flows a power distribution unit has a design frequency, the 
amount of echoes produced in an input/output terminal can be made into min. 
Here, RLO is in a degree type, the impedance, i.e., the input tenninal terminator, 
of a power distribution unit at the time of seeing the input-line way 1 side from an 
input terminal 2. Moreover, it sets to a degree type and RL1 is output line 5a from 
output terminals 4a and 4b. It is, the impedance, i.e., the output terminal 
terminator, of a vessel at the time of seeing the 5b side. 
[0004] 

Zd=root (2RL0, RL1) (1) 

When a signal circulates, in the connection between the circuits connected to the 
output lines 5a and 5b and the next step, an echo of a signal may produce the 
power distribution unit shown In drawing 2 (a). This reflective signal reaches the 
output terminals 4a and 4b of another side through the isolation resistance 6 
while reaching the output terminals 4a and 4b of another side through the feeder- 
line ways 3a and 3b, after flowing into the feeder-line ways 3a and 3b from output 
terminals 4a and 4b. Here, the signal which appears in the output terminals 4a 
and 4b of another side through the feeder-line ways 3a and 3b from one output 
terminals 4a and 4b is made into Signal A, and the signal which reaches the 
output terminals 4a and 4b of another side through the isolation resistance 6 is 
called Signal B. 

[0005] In the power distribution unit shown in drawing 2 (a), when Signal A and 



Signal B reach output terminals 4a and 4b and it is this amplitude in an opposite 
phase, these signals are offset by ** and can take the isolation between both 
output terminal 4a and 4b. As for a power distribution unit, it is desirable to 
consider as the configuration which can take an isolation in the center frequency 
of a signal. In the power distribution unit shown in drawing 2 R> 2 (a), in order for 
two signals which appear in output terminals 4a and 4b to consider as an 
opposite phase, it is required to make into zero the passage phase of the signal 
B spread through the AISORESHIYON resistance 6. This demand is satisfied by 
narrowing spacing of two output terminals 4a and 4b. 
[0006] It is used for the output terminal for other microwave machines and a 
transistor by the power distribution unit, connecting with it. Here, when spacing of 
output tenminals 4a and 4b is narrowed, it is necessary for connecting other 
microwave machines and a transistor to these temiinals 4a and 4b to connect the 
lines 5a and 5b for connection to output terminals 4a and 4b. By connecting 
these, the problem that a power distribution unit is enlarged is produced on these 
layouts. Drawing 2 (b) shows the Wilkinson mold power distribution unit which 
formed the line for connection in the both sides of the isolation resistance 6, and 
secured a distance suitable between two output terminals for solving the trouble 
on the above layout. In drawing 2 (b), 10a and 10b are the lines for isolation 
ohms connections established between output tenriinal 4a and 4b. 
[0007] If the path cord ways 1 0a and 1 1 b are connected to output tenninals 4a 
and 4b, the gap from a design frequency will arise in the reflective minimum 
frequency seen from the input/output terminal under the effect of the reactance of 
the lines 10a and 10b. That is, the reflection property of a power distribution unit 
gets worse. And if the path cord ways 10a and 10b are connected to output 
terminal 4a and 4b **, since the phase of the signal A with which the signal which 
has a design frequency faces a power distribution unit circulating, and circulates 
through the feeder-line ways 3a and 3b, and the phase of the signal B which 
carries out ** RE ****** of the isolation resistance 6 will not turn into an opposite 
phase, the isolation maximum frequency shifts from a design frequency. When 



introducing the path cord ways 10a and 10b between two output terminals 4a 
and 4b from the demand on a layout as above, both a reflection property and an 
isolation property deteriorate near the design frequency, and the ideal property of 
the Wilkinson power distribution unit is not acquired. 
[0008] The power distribution unit illustrated by solving the problem of the 
property aggravation which occurs by Installation of the path cord ways 10a and 
10b at drawing 2 (c) was developed. They are a capacitor and the short stub by 
which the line for ohms connections where 10a and 10b were prepared among 
output terminals 4a and 4b in drawing 2 (c), and 50a and 50b were connected to 
51a, and 51b was connected to output terminals 4a and 4b. In this power 
distribution unit, the characteristic impedance of the path cord ways 10a and 10b 
is set as a high value, and Capacitors 50a and 50b and the short stubs 51a and 
52b are components which negate the reactance of the path cord ways 10a and 
10b. 

[0009] It carries out as above, and while being able to make in agreement with 
the design frequency of a power distribution unit the reflective minimum 
frequency and the isolation maximum frequency which were seen from the 
input/output terminal of a power distribution unit, spacing suitable among output 
terminals 4a and 4b is securable. That is, the power distribution unit of this 
drawing 2 (c) can be easily connected with other microwave circuits, without 
spoiling the ideal property of the Wilkinson power distribution unit. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the power distribution unit 
of drawing 2 (c), in order to realize the outstanding isolation property, it is 
necessary to set the capacity of Capacitors 50a and 50b as the value 
corresponding to the electric merit of the path cord ways 10a and 10b at 
accuracy. It is not necessarily easy to satisfy this demand, when the signal to 
deal with is a signal of a millimeter wave band or a microwave band. And in this 
power distribution unit, it is also required to constitute two capacitors 50a and 
50b with sufficient balance. Moreover, in this power distribution unit, in order to 



realize the outstanding property, it is necessary to take into consideration the 
effect of the reactance of the wire which connects each component, and others 
etc. Furthermore, this power distribution unit needs to connect the short stubs 
51a and 51b to output terminals 4a and 4b, and it also has the problem of 
enlarging while components mark increase as the whole power distribution unit. 
[0011] And the reflection property of a power distribution unit deteriorates also by 
the floating reactance which exists in the isolation resistance 6. This invention 
offers the power distribution composition machine which solved the above- 
mentioned problem with good reflection property and isolation property by 
approaching mutually and carrying out drawing formation of the opening stub 
near the both ends of the isolation resistance which constitutes the Wilkinson 
distributor. 
[0012] 

[Means for Solving the Problem] Claim 1 : 1st feeder-line way 3a and 2nd feeder- 
line way 3b which dichotomize in an input terminal 2 from the input-line way 1 
and the input-line way 1 , 2nd output line 5a connected to 1st output line 5a and 
2nd feeder-line way 3b which are connected to 1st feeder-line way 3a in own 
output terminal 4a in own output terminal 4b, In the Wilkinson power distribution 
composition machine which consists of the microstrip line which has the isolation 
resistance 6 connected between output terminal 4of 1st feeder-line way 3a a, 
and output terminal 4of 2nd feeder-line way 3b b The power distribution 
composition machine which approached mutually and carried out drawing 
formation of the opening stubs 7a and 7b which consist of a microstrip line both- 
ends 61a of the isolation resistance 6 and near the 61b was constituted. 
[0013] And claim 2: In the power distribution composition machine indicated by 
claim 1, the power distribution composition machine which approached mutually 
and carried out drawing formation of the opening stubs 7a and 7b which consist 
of a microstrip line consisted of both sides of output terminal 4b of output terminal 
4of 1st feeder-line way 3a a, and 2nd feeder-line way 3b. 
[0014] 



[Embodiment of the Invention] The gestalt of implementation of this invention is 
explained with reference to the example of drawing 1 . The common reference 
mark is given to the member In the conventional example, and the common 
member in an example. In drawing 1 , the Wilkinson power distribution 
composition machine which consists of a microstrip line 1st feeder-line way 3a 
and 2nd feeder-line way 3b which dichotomize in an input temiinal 2 from the 
input-line way 1 and the input-line way 1, 2nd output line 5a connected to 1st 
output line 5a and 2nd feeder-line way 3b which are connected to 1st feeder-line 
way 3a in own output terminal 4a in own output terminal 4b, It has the isolation 
resistance 6 connected between output terminal 4of 1st feeder-line way 3a a, 
and output terminal 4of 2nd feeder-line way 3b b. 
[0015] Both-ends 61a of the isolation resistance 6, and near the 61b, the 
Wilkinson power distribution composition machine of this invention approaches 
mutually, carries out drawing formation of the opening stubs 7a and 7b, offsets 
them by the mutual inductance and capacity component in which the opening 
stubs 7a and 7b form the reactance component of the isolation resistance 6, and 
amends degradation of the reflection property of a power distribution composition 
machine, and an isolation property. The opening stubs 7a and 7b which consist 
of a microstrip line here by approaching mutually and carrying out drawing 
formation from the both sides of output terminal 4b of output terminal 4of 1st 
feeder-line way 3a a, and 2nd feeder-line way 3b Both-ends 61a of these output 
terminals 4a and 4b and the isolation resistance 6, Line 10a for isolation ohms 
connections prepared between 61b, Each other is offset by the mutual 
inductance and capacity component which the opening stubs 7a and 7b form 
also including the floating reactance which 10b forms, and degradation of the 
reflection property of a power distribution composition machine and an isolation 
property is amended. 
[0016] 

[Effect of the Invention] It is as above, and according to this invention, by 
approaching mutually, carrying out drawing formation of the opening stub which 



consists of a microstrip line near the both ends of isolation resistance, and 
amending with the mutual inductance and the line capacity in which an opening 
stub forms degradation of the reactance component by isolation resistance, and 
the isolation property by die length, it is few in components mark and the power 
distribution composition machine with which the reflection property and the 
isolation property have been improved can constitute simply easily. 
[0017] That is, an improvement of the reflection property by this invention and an 
isolation property is realizable only by approaching a microstrip line mutually and 
carrying out drawing formation of the opening stub, as compared with the 
conventional example for which it is requested that it should moreover balance to 
accuracy and this should form the capacity of both capacitors in it while needing 
symmetrically 2 sets of groups of a capacitor and a short stub as a component 
which negates the floating reactance which exists near the isolation resistance, 
there are few components mark and manufacture is easy -- it is easy. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] Drawing explaining an example. 



[Drawing 2] Drawing explaining the conventional example. 
[Description of Notations] 

1 Input-Line Way 

2 Input Terminal 

3a, 3b Feeder-line way 

4a, 4b Output terminal 

5a, 5b Output line 

6 Isolation Resistance 

7a, 7b Opening stub 

10a, 10b Line for ohms connections 

50a, 50b Capacitor 

51a, 51b Short stub 
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DRAWINGS 



[Drawing 1] 
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B1 



[Drawing 2] 




[Translation done.] 



mB*mmff (jp) 02) i2t §1 ^ S (a) wmmm&msn 

#ii§2002 -217615 
(P2002 - 217615A) 

mukms vjaa4¥8ji2U(iwo2.8.2) 

(SDIntCL' FI t-73-F-(##) 

HO 1 P 5/02 6 0 3 HO 1 P 5/02 6 0 3 E 

5/19 5/19 A 





1982001 -755KP200I -7551) 


(71)tflaA 


000231073 














(22)tilHB 


¥i£13£^1^16B (2001. 1.16) 




jms^Eit^i ri2iii2^ 




















JlDS^iSiSfSKii^iitl rB21»2l» 
































n* 
















































100066153 















(54) «A»ef^^ 



(57) [g*^] 

mm 3 b , m 1 (^^lasifs 3 a tc m<^tiim^4 a 

iCfcV^T^gg-rSISl <^til:']«^5 afc J:l/m2<0^il 

aJ:/]^!S5a, mit7)^iEISlSS3a<7)til:']ffl?4atlg 
20^ieiim3 btOttl:'jSffi^ 4 b i:c7)ra{:}gi^$fl^T 

V u- V 3 yffitiie ^r^-rs-v-f ^ ox h 'J -y riiK 

yU->-gySfit6i?)p3S^6 1 a. 6 1bj£^J:OV 




(a) 




(b) 



!(2) 002-217615 (P2002-217615A) 



izii\^xmmt?>m2(Dtii:fjm^t. Sl<^4«Et«RK0 
&:n^^bm2<r)^mi^<0iiitl^i: <r>mizW^m^ix 

IS 1 <7);j^iei|8Si7)ai:>]^i:^2(O^E*l88coa5:>3^ 

[0001] 
[00021 

•CV^S (SSBti. #IB¥1 1-33081 # 
!i) . 02 (a) ti. A:ftS^^*^'^tt*&$ix2.«:'3S:2 
^LX 2o<0fti^l«^tcgJt-rS v-i UX h U -y 

•r. 12 (a) tfcV^T. i(iA:']ilK. 2{im:^^ffi 
l5C0A:^«^. 3a, 3h\,i.Xi)^=f2t^hm^^tlh 
fi-fS:2^-ri>^imTS)l>. ^i^SS3a. 3b{i 

S . 4 a . 4 b \,tm)]'ftm^(7)\i!ifim-X'h 0 , 5 a , 

[0003]A:^liSS&lS::f^ LT A^JSSS^ 2 tcA^) L/i 
ii^ti, A^i«^2tcfcv^T2mSitT«:>]^ffi^tfO 

^>mmLiiznLx \/AW.^%%^\izm^^tit:^ 

iE^SS3a, 3btCj;t5feJt-tl.. :»gE^S83a. 3b 

i,zimLtzmmi. tii:>j*?4a, 4b^•/^L 

Tai;5rilSffi5a, 5 btaJ:^§<X&. 02 (a) 

y\^-yyxz d i )X'm^^tiim<>zWi^-th 

izXiiifim'T±i'&^*.'i:M'\^b-thZti3fV^ 
I.. :lzx\ »:^fc:fcv^TRLo«. K-ti^2ti>hX 



BP^, A:?3m^mJi-C'ftl.. m.kZii\.^XR 
i,»4. aJ:^J«^4a, 4b*>tai:^JgS»5a SbfiS^ 

tKX'hh. 
[0004] 

Zd=V' (2Rlo Rli) ( 1 ) 

02 (a) ^z^^^tL^mmR^^m^t^^mti^ 

iZ. ili:>]SSS5a. 5bt»:gC«^$fT.6IIIS5i:<7)ra 

R«m-^{iai:'3ffli^4a, 4bA>^>^1^3a, 3b 
{zW^Uzik. ^il*IK3a, 3h^:'(ttxm(7)tii:h 
m-4a. 4h{Zimthtmz. r-fVU-ygyft 
iji6t:'(tLXmij<7)liitm'4 a . 4btClWI,. CI 
dt-. -1}cr>\ii:hm-4a. 4b7!)»^>^iEIISS3a, 3 
bSr:rt-LTfl6:ft-coai^]«^4a, 4 b{Ci^«.ft-tSrft 

^Abl. T^vu-i^3ymK6i-ftVxm:fj(0tii:fj 

«i^4a, 4b(CfiJ^tSlt-fSrffi^Bfc»-f. 
[ 0 0 0 5 ] 02 ( a ) iC^$tll)tt:'3t8-EStCfcV^ 
fi#Atfi^B*<|U:>J«^4a. 4btCjijaU>:l$ 

Axw^x\ mmWtX'h^m^. ciiA>o<i-t(45(cffl 
fi^tiih, m^Mimim<r>'p'L^mmLi.z)i\,^xT^ 

vu-i^s ytfib1xtmmb^ii?>lt*mtU\ m 

2(a) ^^^$^l■&m:>]^i^l^^3i3V^T, tK:'3«1^4 
a, 4btcSnS2o<0«-^*Mt-r*tt4. T^V 

u-'>3 ymce i-fttxmm^tiim^BiTym&im 

^■^vbtl^lbi^smX'hl. 2oi7)tti:^jS^4a. 
4hff)fSmi:mbh;ibizX'0. Zff)^mimS.^ti 

[0006] nih'mmt. ^<n^:)]m-\zm'^^ 9 

oa^, h^yvX^^rmtTfigffl^ixl.. ^Cl-C, 
ai^J^4a, 4b<7)SPg*<i@^^>tl.T»'^.&i:, cm^^. 
<0«^4a. 4blCflS<0-7>f ^'og^S. b^^v-'X^'^ 
Sf^-ri> , !13:>3JS^ 4 a , 4 b t:««gffl<7)iaS8 5 a , 
5h^WkfhZbif-mb-^£h. Z.iXt^iW^hZ 

^hb\^^^^^'fh, 02 (b) {i. \:Xijr>VAr 

<mm^z^mmt^Y&m.x2-:><r>^fiW{-<r)mzm. 

■f. 02 (b) tCfcV^T, 10 a, 1 Ob{ia3:'3ffl^4 

a , 4 brati£tt'?>n/>:7-^ y v-i^ g yffifiii^^co 

[0 0 07] a}:>3SS?4a, 4bK:^lEllfi8l0a, 1 

lb*«^^$ni.fc, -^tOtaKl Oa. lObOUr^' 
yxeDi^#t'Aai^]ffli^*»^>;^i^7tSS*a/J^iS^t=. 

^ssisioa. 1 ob*^§it-rv^i,t. isffj^jsaa 



!(3) 002-2 17615 ( P 2 0 0 2 - 2 1 7 6 1 5 A) 



I0C08] g^UffilOa, lOboatAtCiO^ 

■tmitmt<7)^mi:mn-tti,z, 02 (c) izm^^^ 

tlim:n^Ml^i}^^^^tlfz. 02(c) iCfcV^T 1 0 
a. 1 ObJiai:'3Sg^4a. 4 h COWUZski'T htltimH 

mmms. so a. sobji^y-fy-^-, 51 a. 5 

lb{iai:/3«i^4a. 4hlZl$m$tirz'^a-hX^y 

xhh. ::^om:b^i^*s^^^3v^T, SiB^ilSiSi Oa. 1 

y-9-50a, 50b, v-a-hX^'T'S 1 a, 52b{i 

#f^S8ioa, lohmT^^y^^nhmtrnf- 

[0009] tLhoa 0 t m:']^E«<0A{il:*3SS 

^st^^t, ai:^4i8f-4a, 4h<m\zm^^j:'mstiM 

mh:ihi^x'^h. EP*>, ^c7)H2 ( c ) om^b^j-se 

[00 10] 

[%HB*iM^U<J:3fri.il!S] LPL. 12 (c ) O 

ig-tSWi. nyrV-y-SOa, 5 0bc7)$4$:iE«8t- 
10a. 10 \i<r)i%.%^\.Zi^m-hmzW&t 

■C> 2OC03yT>'-9'5 0a, 5 0 b ^ry-v^y;:^^ <^ 

ifhh. Htc. ai;»JfflT4a, 4 b 

tci^3-bx^7'5i a. 5 lb^:«iB^-^-&^e^s**^> 
[00 11] -?-fc. r>f y^-i'3y^6t:ff1tt 
aXX/T^ y u-y 3 y^<^)S»^r±a<oras?:ft|jB 



[00 12] 

[il!SS:»^-tS/v:tt<0*g] l«««l : A:hmi 
X:hWi^li)'hA1l^2^zm^X2^m-i>^l 

WmS a izm(0itiijm-4 a ^=fcV^T«g^tl.m 1 

f^4hl,zm^Xmi^-thf^2<^tii:h!&^5ab. mi 
iO^iSSSS 3a<oai:^ffi^4ai:l|2 3 b £0 

tB*«&?4 b k<r>mzmn^tii>7^ y yffia: 

6 Sr^rri) -7 nx f 'J -y TiSfSJ: 0 IS: i> -f y 
y ym:»3^E^«fStcfcv^-c .7^v v-i/ g y^6 

C0M«aJ6 1a, 6 1 bjg^J:OV'f ^'DXh'J-yTia 
SSJ:0«'l.7l--ryx^'7"7a. 7 bSrfflHtSfifiLT 

[00 13] -ett, iS«JS2 : iS^JSlKIEiffiStl^ 
%-hm,^^^ii\^x. miW:J^iIliR3 a(^ai:»)« 
^ 4 a 1^ 2 c0^i2^S§ 3 b C7)aj:^«i^4 b <7)?X:^jt)> "c. 
^'OX h U -yT^ffiJ: '9J«S:t-ryx^'y7 a, 

7 b ^ffl2t«jgLT®#Jg«t^cm:^J^-^JSIS^li 

[0014] 

\Wm%WM%\ C:W^<0|IS£c7)3e®S:lll<7)^ 

&n7-f;w^yyyS:»j^ffi^i«SJi, x-mmt. x 

1 T&^'^A^]^^ 2 tcfcv^T 2'jimh% 1 <7)^iE 
^3a*5j:l>'m2<O^SHillS&3bt, mi(7)^SEmK 
3 a tS#OtiJ^]ffi^ 4 atCfcV'>-C««g-tl)|g 1 toai:*] 
i||»5 at5il^m2iOMSIIffi3 bfc:g*«7)ai:>]^4 
bt;l3i<^T«^-rSI^2(OtiJ^)t8SS5at, ISIO^J-E 
IIS&3 a<7)ai:^ffli^4 a tm2<0^iliS^3 b£7)aj:>]« 
^ 4 b i:<?)^tc«i^$ill)r^ y U-X3 y^6 SrW 

[0015] -f y y yl;:^^ii-^^SI 

(i, r^fyu-j^aySfiteowsgse la, eibjg 

^i'3*-ryx^'r7a. 7bS:ffl5fc:«5gtTiEff 

Jg^L, T'f y^->'3yffitii6<7)'Jr:7^yxE:}i-iSr 
:t-ryx^'7'7a, lh<m^'thn'E.'\yy99y 

^fcit^T-f yi'->'3y#tt«7)^Mt?:fflE-t«.. i 

^•c\ -?>f ;7axh'j y7^s§J:0B£s^-ryx^y 

7a, 7bSrmi<7)^ieSS83a(0ttl:^S®i^4atm2 
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